Mammalian DNA repair responses and genomic instability.
A cell responds to damage to its DNA in one of three ways: by tolerating the damage, by repairing the damage or by undergoing apoptosis. The latter two responses represent defenses against genomic instability and tumorigenesis resulting from unrepaired damage. There are multiple DNA repair pathways to cope with a variety of damage reflecting the importance of DNA repair in maintaining both cell viability and genomic stability. These include base excision repair, mismatch repair, double-strand break repair and nucleotide excision repair. Several signal transduction pathways are activated by DNA damage resulting in cell-cycle arrest. Cell-cycle arrest increases the time available for DNA repair before DNA replication and mutation fixation. Recently, there has been tremendous progress in our understanding of the molecular components repair processes and to examine recently observed interactions between DNA repair, signal transduction pathways and other cellular processes such as cell-cycle control, transcription, replication and recombination.